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DECAY RESISTANCE OF SOUTH-WEST PACIFIC RAIN-FOREST TIMBERS 



By Lynette D. Osborne* 

Summary 

The first part of this paper briefly outlines procedure and collates results of 
laboratory decay tests for 107 timbers from the Territory of Papua and New Guinea, 
the Fiji Islands, and the British Solomon Islands Protectorate. The second part tabulates 
laboratory and local durability ratings, and local common names of the 153 timber species 
received by the Division of Forest Products since 1961 for testing in the major cooperative 
research projects for these areas. 

I. Introduction 

A laboratory study has recently been made in the Division of Forest 
Products, CSIRO, of the decay resistance of more than 100 rain-forest timber 
species from the Territory of Papua and New Guinea, the Fiji Islands, and the 
British Solomon Islands Protectorate. This study formed part of a cooperative 
research project with the forestry department of each of these three regions. 
Detailed results of some of these tests have already been published (Da Costa and 
Osborne 1967; Osborne 1967), but as all current tests of these species have now 
been completed, this publication collates and compares results for all island timbers 
tested in this laboratory since 1961. 

II. Laboratory Tests 

(a) Method 

The accelerated laboratory decay method used in this investigation has been 
described in detail by Da Costa and Osborne (1967). It is a "soil-block" method 
and consists essentially of subjecting sterilized blocks of the timbers to attack by 
pure cultures of wood-rotting fungi. The fungus is grown on thin strips of 
susceptible sapwood placed on sterile moist soil half-filling a screw-top glass jar and 
then two sterile test blocks are placed on the fungus. The decay occuring during 
the incubation period of 8 weeks (12 weeks for Pycnoporus coccineus) is measured as 
a percentage weight loss based on the initial air dry weight of the block. Four 
wood-destroying fungi were used in these tests, two brown-rotting fungi — 
Coniophora olivacea (Ft.) Karst. DFP 1779 and Lenzites trabea Pers. ex Fries 
(DFP 8845)— and two white-rotting fungi— Pycnoporus coccineus (Fr.) Bond. & 
Sing. (DFP 2544) and Fomes lividus (Kalch.) Sacc. (DFP 7904). 

(b) Sampling 

Unless otherwise stated only heartwood material was tested as the sapwood 
of almost all species is susceptible to decay. Due regard was given to the 
variation in durability across the radius of the heartwood by sampling from the 
outermost heartwood, expected to be the most durable, and from a position 
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thought to be representative of the rest of the heartwood. Results showed that, 
in general, the outermost heartwood was more resistant than wood nearer the 
centre of the tree. 

Wherever possible material from five trees was tested for each timber species. 
However, results have been included for species where fewer than five trees were 
available, but the reliability of a species assessment of durability will depend on the 
number of trees tested. In a few cases, after testing had begun, examination of 
botanical material showed that there was more than one botanical species within 
the "species" collected, two or more genera sometimes being represented. Wherever 
the botanical species have been found to be very similar in appearance in the field, 
and in anatomical structure, physical and strength properties, and durability the 
mixture has been regarded as one commercial species. These species mixtures are 
indicated in the tables. Where a species differed appreciably from the main species 
of the group it has been omitted. 

An examination of the correlation between basic density and decay resistance, 
and between water uptake and decay resistance was made for a number of the 
rain-forest timbers from New Guinea and Fiji (Da Costa and Osborne 1967; 
Osborne 1967). Although there was not a close correlation in either case, it was 
shown that there was a tendency, both among species and within a species, for the 
denser and less water-absorbent wood to be more resistant to decay. 

(c) Durability Ratings 

Detailed results of the decay resistance tests are presented in Tables 1-6. These 
results are from laboratory decay tests only and therefore do not directly indicate 
expected life of a particular timber in service. However, they give useful 
comparisons of decay resistance between timber species, which, to date, have not 
been contradicted by the few service data and graveyard test results which are 
available. As these laboratory tests are only comparative, five "yardstick" exotic 
timbers, whose durabilities are well known and which represent a wide range of 
durability, were included. 

Difficulties were encountered in arriving at a single durability rating from the 
values for percentage weight loss from tests against four different fungi, and these 
difficulties have been discussed elsewhere (Da Costa and Osborne 1967). Some 
slight differences in the degree of attack were also shown between different tests. 
Nevertheless, the timbers have been grouped into classes, mainly by reference to 
the yardstick timbers of known durability. 

These durability classes are not directly related to the durability classes (1^1) 
used for Australian timbers. The latter classification is based on the resistance of 
eucalypt poles, posts, etc. in ground contact, i.e. severe decay hazard. Interest in 
these rain-forest timbers lies in their use as general building timbers more than as 
poles and posts in ground contact, and consequently the classes used here are 
based on slightly less severe service conditions. 

Those timber species designated as "durable" show decay resistance 
comparable to that of Eucalyptus microcorys F. Muell. (tallowwood) and Tectona 
grandis L.f. (teak). E. microcorys is representative of the highly durable timbers 
used in Australia for prolonged service in ground contact, whilst T. grandis has an 
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international reputation for durability, although it may not give extremely long 
service in the ground. The "moderately durable" species are comparable in 
resistance to Eucalyptus obliqua L'Herit. (messmate) which has been used extensively 
in south-eastern Australia in situations of moderately high decay hazard, and gives 
reasonable service even in ground contact. 

The "slightly durable" species appear to be too susceptible to decay for 
satisfactory use in ground contact or in other situations of high decay hazard. They 
may be compared with Pseudotsuga menziesii (Mirb.) Franco (Douglas fir) which 
has low durability in the ground, but which gives satisfactory service in exposed 
woodwork not in ground contact. The "non-durable" timbers may be compared 
with sapwood of Pinus radiata D. Don (radiata pine) which is unsatisfactory for 
any external unprotected use in humid climatic conditions. 

III. Collated Information on Durability Ratings 

Table 7 lists all the timber species tested in the laboratory together with 
relevant experimental information. Wherever possible, durability assessments from 
other sources have been included as additional information and for comparison with 
the laboratory ratings. Samples of a number of other timber species were also 
received but were not tested as, in most cases, closely related species had been 
evaluated or else previous information suggested that the timber would not be 
durable. However, as there is very little information readily accessible on most of 
these timbers, they are included in the list together with any durability assessments 
available from other sources. 

The timbers are listed in Table 7 in alphabetical order of their generic names. 
Table 8 cross-references common names to these botanical names. Botanical 
names, authorities, and standard trade common names are listed according to 
Australian Standard 0118-1968 (Standards Association of Australia 1968). Other 
common names, where available, are included, but only those used in the country 
from which our samples were received. These are listed according to the Australian 
Standard 0118-1968, Whitmore (1966), and Territory of Papua and New Guinea, 
Department of Forests (1967). 

(a) Durability Ratings by Previous Authors 

Natural durability information from four sources has been included in 
Table 7. Ratings from Territory of Papua and New Guinea, Department of 
Forests (1967), are listed as: 

Tl "very durable, suitable for long-term use in the ground"; 
T2 "durable, suitable for use in the ground and for unprotected exterior use 
in buildings"; 

T3 "moderately durable, suitable for protected exterior work and for 
interior use"; 

T4 "non-durable, not suitable for exterior use unless treated". 

These ratings are based on the resistance of untreated heartwood to attack by 
wood-destroying fungi and termites. Whilst they are not to be regarded as 
completely authoritative ratings, they give some indication of likely resistance. 
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Ratings from Colwell (1965) are listed as C1-C5 and are based on the results 
of graveyard tests conducted in New Guinea : 

CI "survival in excess of 60 months"; 

C2 "general survival after 36 months but subject to general deterioration"; 
C3 "complete ground level failure within 24-36 months"; 
C4 "complete ground level failure within 12-24 months"; 
C5 "complete ground level failure within 12 months". 

Ratings based on graveyard tests are listed by Alston (1966) for Fijian timbers, 
heartwood stakes (2 ft by 2 in. by 2 in.) having been used. His ratings are : 

Al "very durable, average life of stakes over 10 years" ; 
A2 "durable, average life of stakes 5-10 years"; 
A3 "non-durable, average life of stakes 2-5 years"; 
A4 "perishable, average life of stakes 2 years or less". 

Richardson (1967) listed the durability of a number of West Irian timbers and 
these are noted as R1-R5 and are as follows: 

Life Expectancy (yr) 



In Contact Exposed, No TT , 

ClaSS with Soil Soil Contact Unexposed 

Rl 8 20 Unlimited 

R2 5 15 Unlimited 

R3 3 10 Unlimited* 

R4 — A few years* 10 

R5 — — — 

*If protected from moisture. 

(b) Utilization of Timbers 

In the utilization of these rain-forest timbers other major factors besides 
durability should also be considered and extensive investigations are proceeding 
within the Division of Forest Products on such aspects as sapwood susceptibility 
to Lyctus borer, treatability of heartwood, and mechanical properties (Bolza and 
Kloot 1966). Some general publications collating these data for individual timbers 
have been prepared by the respective forestry departments. 
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Table 8 

index of timbers listed in table 7 
Common names are cross referenced to botanical names, those appearing in bold 
type being standard trade names 



Common Name Botanical Name 



a'asa 


Endospermum medullosum 


adoa 


Canarium salomonese 


aiasila 


Neoscortechinia forbesii 


aibu 


Eugenia onesima 


aifau 


Eugenia tiemeyana 


aimela 


Eugenia onesima 


airande 


Dysoxylum spp. (No. 1631) 


aisiksiki 


Maranthes corymbosa 


aitonga 


Alstonia scholaris 


ako 


Pometia pinnata 


albizzia, BSIP 


Albizia spp. 


albizzia, NG 


Albizia falcata 


almond, Indian 


Terminalia pterocarpa 


amberoi 


Pterocymbium beccarii 


amoora, BSIP and NG 


Amoora cucullata (Nos. 1618, 1310) 


amunu 


Dacrycarpus imbricatus 


anisoptera, NG 


Anisoptera polyandra 


antiaris, NG 


Antiaris toxicaria 


arokoko 


Gmelina moluccana (No. 1606) 


ash, scaly 


Ganophyllum falcatum 


ash, silver, NG 


Flindersia amboinensis 


basswood, BSIP 


Endospermum medullosum (No. 1605) 


basswood, Fijian 


Endospermum macrophyllum 


basswood, NG 


-w—- i 111 / » -r J M 4 \ 

Endospermum medullosum (No. 1321) 


ba'ula 


Calophyllum kajewskii 


bauvudi 


Palaquium fidjiense 


beabea 


Schizomeria serrata 


beech, NG 


Nothofagus perryi (Nos. 1495, 1491) 


beech, Wau 


Elmerrillia papuana 


beech, white 


Gmelina moluccana (Nos. 1374, 1606) 


birch, pink 


Schizomeria serrata 


bishop wood 


Bischofia javanica 


boxwood, BSIP and NG 


Xanthophyllum papuanum (Nos. 1629, 1379) 


brachychiton, NG 


Brachychiton carruthersii 


bridelia 


Bridelia minutiflora 


buabua 


Fagraea gracilipes 


buchanania 


Buchanania macrocarpa 


bulangali 


Canarium spp. (No. 1628) 


burckella, BSIP 


Burckella obovata 


calophyllum, BSIP 


Calophyllum kajewskii, C. vitiense 


calophyllum, bush 


Calophyllum papuanum 


calophyllum, Fijian 


Calophyllum spp. 


calophyllum, NG 


Calophyllum papuanum 


campnosperma 


Campnosperma brevipetiolata 


canarium, BSIP 


Canarium salomonese, Canarium spp. (No. 1628) 



Table 8 {Continued) 


Common Name 


I5Uid.IllLcU INalllC 


canarium, Fijian 


Canarium spp. (No. 1407/1425) 


canarium, NG 


Canarium oleosum 


carabeen 


Sloanea forbesii, Sloanea sp. 


cathormion 


Cathormion umbellatum 


cedar, island 


Calophyllum papuanum 


cedar, pencil, Fijian 


Myristica spp. 


cedar, red 


Toona sureni 


celtis, BSIP 


Celtis latifolia, C. philippinensis 


celtis, JNG 


Celtis nymanii 


chccscwood 


Alstonia scholaris, A. spectabilis 


bUVVSV TT \J UU) TT 111 It 


Alstonia scholaris 


phi?nrlipf an 


Chisocheton schumannii, Chisocheton sp 


pintifimnmum 

V" !. l 1 1 1CL1 llL^l Ji. UILI 


Cinnamomum sp. 


c\ itrinHnrfi 


Eucalyptus citriodora 




Cordia dichotoma 




Cryptocarya spp. 


dacrydium 


Dacrydium spp. 


dafo 


Terminalia brassii 


dakua makadre 


Agathis vitiensis 


dakua salusalu 


Decussocarpus vitiensis 


damanu 


Calophyllum spp. 


dawa 


Pometia pinnata 


f)ptrl 1 lTltfl 


Eucalyptus deglupta 


dillenia 


Dillenia salomonensis 


doi 


Alphitonia zizyphoides 


drypetes, NG 


Drypetes spp. 


duabanga, NG 


Duabanga moluccana 


dysoxylum 


Dysoxylum sp. 


ebony, NG 


Diospyros sp. 


elmerril 


Elmerrillia papuana 


erima 


Octomeles sumatrana 


fai 


Albizia spp. 


fa iharii 

1 (XLUUL Li. 


Palaquium spp., Planchonella firma 




Burckella obovata 


gaganu 


Albizia spp. 


galip 


Canarium indicum 


garawa 


Anisoptera polyandra 




Mastixiodendron pachyclados 




Garuga flovibunda 




Hopea iriana 


gripe 


Nothofagus perryi (Nos. 1495, 1491) 


gum, lemon-scented 


Eucalyptus citriodora 


gwaragwaro 


Calophyllum vitiense 


gwatasaliu 


Alstonia spectabilis 


hardwood, yellow 


Neonauclea papuana 


heritiera, NG 


Heritiera sp. 


hopea 


Hopea iriana 


hui 


Elmerrillia papuana 



Table 8 {Continued) 



Common Name Botanical Name 



ilimo 


Octomeles sumatrana 


ironbark, scrub 


Bridelia minutiflora 


kako 


Terminalia calamansanai 


kamarere 


Eucalyptus deglupta (Nos. 1320, 1560) 


kandis 


Garcinia myrtifolia 


karamati 


Campnosperma brevipetiolata 


karamut 


Campnosperma brevipetiolata 


kauceuti 


Kermadecia vitiensis 


kaudamu 


Myristica spp. 


kaunicina-kaunigai 


Canarium spp. (No. 1407/1425) 


kaunigai 


Canarium spp. (No. 1407/1425) 


kauri, East Indian 


Agathis dammara 


kauri, Fijian 


Agathis vitiensis 


kauvula 


Endospermum macrophyllum 


kete 


Planchonella thyrsoidea 


ketekete 


Campnosperma brevipetiolata 


kiso 


Chisocheton schumannii, Chisocheton sp. 


koka 


Bischofia javanica 


kona 


Burckella obovata 


kuasi 


Podocarpus neriifolius 


kwako 


Terminalia calamansanai 


kwila 


Intsia bijuga (Nos. 1300, 1421) 


labula 


Anthocephalus chinensis 


lacewood 


Sterculia shillinglawii, Sterculia vitiensis 


lacewood, yellow 


Polyalthia oblongifolia 


laelae 


Celtis philippinensis 


lalato 


Xylocarpus granatum 


lamilami 


Archidendron oblongum 


laran 


Anthocephalus chinensis 


laubu 


Garcinia myrtifolia 


la'usi 


Celtis latifolia 


mahogany, American 


Swietenia macrophylla 


mahogany, NG 


Dysoxylum sp. 


mako 


Trichospermum richii 


malamalarufa 


Eugenia tierneyana 


malangali 


Canarium spp. (No. 1628) 


malaone 


Parinari salomonensis 


malas 


Homalium foetidum 


maliolo 


Palaquium spp., Planchonella firma 


mamafai 


Albizia spp. 


mango 


Mangifera minor 


mangosteen 


Garcinia myrtifolia 


mangrove, cedar 


Xylocarpus granatum 


manilkara 


Manilkara kanosiensis 


maniltoa 


Maniltoa psilogyne, Maniltoa spp. 


maple, Fijian 


Palaquium fidjiense 


maple, NG 


Flindersia amboinensis 


maple, NG 


Flindersia heterophylla, F. pimenteliana 



Table 8 {Continued) 



Common Name 



Botanical Name 



maple, scented 
maple, silkwood 
masiratu 
mavota 
milo 

milkwood 
mocomoco 
moivi 
mole 

moustiquaire 

mudi 

neubergia 

nunura 

nutmeg 

oak, NG 

oak, tulip, white 

obah 

one one 

oora 

ororo 

pai 

palaquium, BSIP 
palaquium, Fijian 
parinari, BSIP 
parinari, Fijian 
pimeleodendron 
pine, black 
pine, Bulolo 
pine, kauri 
pine, klinki 
pine, milky 
planchonella, BSIP 
planchonella, Fijian 
planchonella, NG 
planchonia 
pleiogynium 
podocarp 
podocarp, Fijian 
podocarp, red 

quandong, BSIP and NG 
qumu 

rain tree 
ramin, BSIP 
ramin, Fijian 

rassu 
rosarosa 



Flindersia heterophylla 
Flindersia pimenteliana 
Degeneria vitiensis 
Gonystylus punctatus 
Elaeocarpus sphaericus (No. 1608) 
Alstonia scholaris 
Samanea saman 
Maniltoa spp. 
Xanthophyllum papuanum 
Cryptocarya spp. 
Dillenia salomonensis 

Neubergia corynocarpa 
Gonystylus macrophyllus 

Horsfieldia irya, Myristica buchneriana, Myristica spp. 

Castanopsis acuminatissima 
Pterygota horsfieldii 

Eugenia onesima, E. tierneyana, Eugenia sp. 
Parinari salomonensis 
Planchonella firma 
Planchonella firma 

Araurcaria hunsteinii 
Palaquium spp. 
Palaquium hornei 
Parinari salomonensis 
Parinari insularum 
Pimeleodendron amboinicum 
Podocarpus amarus 
Araucaria hunsteinii 
Agathis dammara 
Araucaria hunsteinii 
Alstonia scholaris 
Planchonella firma, P. thyrsoidea 
Planchonella vitiensis 

Planchonella kaernbachiana, P. torricellensis 
Planchonia papuana 
Pleiogynium timoriense 
Podocarpus amarus 
Podocarpus neriifolius 

Dacrycarpus imbricatus, Decussocarpus vitiensis 

Elaeocarpus sphaericus (Nos. 1608, 1337) 
Acacia richii 

Samanea saman 
Gonystylus macrophyllus 
Gonystylus punctatus 
Araucaria hunsteinii 
Heritiera ornithocephala 



Table 8 {Continued) 



Common Name 



Botanical Name 



rosewood, NG 

rufa 



Pterocarpus indicus 
Eugenia tierneyana 



sacau 

sarosaro 

sasauira 

satinash, NG 

satinash, NG 

satinwood, pink 

schizomeria 

she-oak, beach, Fijian 

siliu'u 

silkwood, red 

silkwood, white, Fijian 

siris, white 

sloanea 

spondias 

sterculia, Fijian 

sterculia, NG 

suala 

sualisualo 



Parinari insularum 

Palaquium hornei 

Planchonella vitiensis 

Dysoxylum spp. (Nos. 1552, 1631) 

Eugenia sp. 

Syzygium buettnerianum 
Buchanania macrocarpa 
Schizomeria serrata (Nos. 1383, 1613) 
Casuarina nodiflora 
Alstonia spectabilis 

Palaquium hornei, Planchonella kaernbachiana, 

P. torricellensis 
Endospermum macrophyllum 
Ailanthus peekelii 
Sloanea forbesii, Sloanea sp. 
Spondias dulcis 
Sterculia vitiensis 
Sterculia shillinglawii 
Alstonia scholaris 
Terminalia calamansanai 



taba'a Alstonia scholaris 

taun Pometia pinnata, P. tomentosa 

terminalia Terminalia spp. (Nos. 1392, 1496) 

terminalia, brown Terminalia brassii (Nos. 1400, 1603), T. kaernbachii 

terminalia, yellow Terminalia calamansanai, T. complanata 

tetrameles Tetrameles nudiflora 

tivi Terminalia pterocarpa 

tristiropsis Tristiropsis acutangula, T. canarioides 

tumi Diospyros sp. 



vaivai-ni-vavalagi 
vaivai-ni-veikau 

velau 
vesi 

vitex, NG 

vuga 

vutu 



Samanea saman 
Serianthes myriadenia 
Casuarina nodiflora 
Intsia bijuga 
Vitex cofassus 
Metrosideros collina 
Barringtonia edulis 



waci-waci 
walnut, NG 

walnut, Pacific 
watergum 
watergum, NG 



Sterculia vitiensis 
Dracontomelum mangiferum 
Dracontomelum mangiferum 
Eugenia sp. 

Syzygium buettnerianum 



yaka 

yasi-yasi I and II 



Dacrydium spp. 
Syzygium spp. 
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